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each of the constituents of concern would be necessary in making such
a comparative assessment.

Toxicological Evaluation of Mixtures of Uncharacterized Substances

Since there are many more compounds present in drinking water sources
than the few that could be considered individually and since the
health concern is from exposure to mixtures, it is therefore necessary
that relevant mixtures be tested and evaluated. The toxicological
assessment of treated wastewater is conceived as an evaluative
process, progressing through three phases of testing. In each phase,
the mixtures from concentrated treated wastewater are compared with
concentrated mixtures from potable water obtained from a conventional
source in order to make a relative or comparative assessment of
potential health hazards and risks. Although the conventional water
may be regarded as "safe" by virture of its compliance with current
drinking water standards, developments in toxicity testing method-
ology may demonstrate that the health risks from the conventional
water need to be reassessed.

Phase 1 Toxicity Testing

Phase 1 testing is designed to detect mutagenic and teratogenic
activity and carcinogenic potential, as well as to give an indication
of acute target organ toxicity. This initial comparative assessment
of toxicity results in the characterization of treated wastewater as
having a hazard equal to, greater than, or less than the hazard
potential presented by conventional water. Certain positive results
in this phase of testing would lead to the conclusion that there is
an increased hazard potential for the reused water. In such cases,
further testing would be unnecessary. If both the conventional and
reused water gave reproducibly negative results in this phase, a more
complete evaluation should be conducted in Phase 2 (and possibly
Phase 3). Phase 2 is designed to detect subchronic (90-day) toxicity
and reproductive toxicity. Phase 3 is intended to detect carcino-
genicity as well as any other chronic adverse effects. Table 7-1
lists the proposed testing phases and provides analyses of and
comments on potential outcomes.

For j.n_ vitro tests and in vivo cytogenetics assays, duplicate
analyses are needed for all samples. However, because of the nature
of the teratogenicity tests and 14-day, repeated-dose toxicity assays
and the time required to perform them, duplicate analyses on the same
sample are not required.

The in vitro assays and in vivo cytogenetics analyses should be
performed on water concentrates on a monthly schedule. The tera-
togenicity and the 14-day, repeated-dose toxicity determinations need
to be performed 3 times per year on three different samples. If,
after 2 or 3 months of testing, reproducibly positive results are
obtained in Phase 1 testing, evaluation of water concentrates need
not proceed to Phases 2 and 3; further testing in these models need
not continue until some alternative is implemented, e.g., alteration
of process treatment.